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Exhibit A
Origin and Breeding History of M-S2 Soybean

‘M-S2’ soybean traces to the F, progeny of an F; plant harveéted from a pbpulation that had been
advanced b)} a modified single seed descent procedure from the cross Minnatto x Kingnatto.
Bulked seed of the F, row was designated M92-1003. The bulked F; seed of M92-1003 was
used for yield testing in the F5 (1993). Subsequent tests of strain M92-1003 were conducted in
Minnesota in the Fg (1994) through F;; (through 2000). In the Fi¢ generation 50 typical plants
were harvested individually to initiate purification for observable traits including reaction to race
1 of phytophthora. In 1999 thirty rows were grown for puriﬁcation. purposes. After observations
in the field and testing in the greenhouse for resistance to race 1 of phytophthora, eighteen rows
were bulked to provide breeder seed. In the Fi; (2000) a small increase of breeder seed was
made. In November 2000 M92-1003 was approved for release and licensing as M-S2. No off
types were noted in the seed multiplication process of M-52. This variety breeds true and meets |

certification standards.



Exhibit B

Statement of Distinctiveness

‘M-S2’° soybean is most similar to Minnatto soybean. M-S2 is approximately four days later in
maturity than Minnatto. The yield of M-S2 is about 3% greater than Minnatto. M-S2 has a
poorer lodging score than Minnatto (2.8 vs 2.1). M-S2 is about seven inches taller than
Minnattd. Seed of M-S82 is about 0.8 grams per 100 seed smaller than Minnatto. M-S2 has
about 0.6 percent higher protein content énd 0.1 percent lower oil content compared to Minnatto.
Seed of both M-S2 and Minnatto have yellow hila. M-S2 has tan pods while Minnatto has
brown pods. Both M-S2 and Minnatto have white flowers and gray pubescence. M-S2 has

resistance to race 1 of the phytophthora while Minnatto is ibler , .
- phytop ma{]f (eorrected per written 4
correspondence receive e
opplicant o July 44, 2082),

Data comparing M-82 is taken from Minnesota tests 1995-2000 (a total of 11 tests for most

traits).

Date Yield Height Lodging Seed Size  Protein Oil
Variety Mature buw/A (inches) Score 2/100 % %
M-S2 9/20 31.5 - 38 2.8 8.7 38.0 16.0
Minnatto 9/16 30.5 31 2.1 9.5 37.4 16.1
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U.S. DEPARTMENT OF AGRICULTURE . EXHIBITC
AGRICULTURAL MARKETING SERVICE (Soybean)
SCIENCE AND TECHNOLOGY

PLANT YARIETY PROTECTION OFFICE
BELTSVILLE, MD 26705

OBJECTIVE DESCRIPTION OF VARIETY
SOYBEAN (Glycine max (L.) Merr.)

NAME OF APPLICANT(S) ] . FOR OFFICIAL USE ONLY s
Minnesota Agricultural Experiment Station-University of M1'nnesoinio,,—\ﬂ,o;,,UM?E-,R : —
ADDRESS (Street and No. or R.F.D. No., Cliy, State, and ZIP Code) FaR W )
277 Coffey Hall VARIETYNAME =

1420 Eckles Ave, : MoS2

St. Paul, MN 55108

TEMPORARY OR EXPERIMENTAL
DESIGNATION

M92-1003

PLEASE READ ALL INSTRUCTIONS CAREFULLY: Place the appropriate number that describes the varietal character of this variety in the boxes
betow. i

919 | o |0 ]9

Place a zero in the first box (e.g } when number is cither 99 or less or 9 or less respectively. Data for

quantitative plant characters should be based on 2 minimum of 100 plants. Comparative data should be determined from varieties entered in the same

trial. Royal Horticultural Society or any recognized color standard may be used to determine plant colors; designate system used:

Please answer all guestions for your variety; lack of response may delay progress of your application.

A. MORPHOLOGY -

Seed Shape:

1 = Spherical | 2 = Spherical-Flattened

1 (L/W, L/T, and T/W ratios < 1.2} (L/W ratio > 1.2; L/T ratio < 1,2)
3 = Elongate 4 = Elongate-Flattened |

{L/T ratio > 1.2; T/W ratio < 1.2) (L/T ratio > 1.2;T/W ratio > 1.2)

Seed Coat Color:

1 1 = Yellow 2 = Green 3 = Brown 4 = Black 5 = Other
: _ (Please Specify)

‘Seed Coat Luster:

1 1 = Dull 2 = Shiny

Seed Size:

0 8 - grams/100 seeds

Hilum Color:

2 1 = Buff 2 = Yellow 3 = Brown 4 = Gray 5 = Imperfect Black
-6 = Black 7 = Other (Please Specify)

. S&T-470-2 (2-99) designed by the Plant Variety Protection Office Wi_th MS Word97. Replaces LPGS-470-2 (6-83) which is obsolete. Page 1 of 6



&. MORPHOLOGY (Continued)

Cotyledon Color: ' o Ef” (’
9. "1 = Yellow 2 = Green

Seed Protein Peroxidase Activity:

1. | 1= Low - 2 = High
Hypocotyl Color:
1 = Green 2 = Green with Bronze 3 = Light Purple 4 = Dark Purple extending to
1 { ('Evans' or 'Davis') Bands below Cotyledon below Cotyledons unifoliolate leaves ("Hodgson',

(*Woodworth' or 'Tracy')  ('Beeson' or 'Pickett 71") 'Coker', or "Hampton 266A")

Leaf Shape:

3| 1 = Lanceolate 2 = Qval 3 = Ovate 4 = Other (Please Specify)

Flower Color:

1 | 1= White 2 = Purple 3 = White with a Purple Throat
Pod Color:
1| 1="Tan 2 =Brown 3 = Black

_ Pubescence Color:

1| 1= Gray 2 = Brown (Tawny) 3 = Light Tawny

Plant Habit:
3 | 1 = Determinate 2 = Semi - Determinate 3 = Indeterminate 4 = Intermediate

Maturity Group:

1 =000 , . 2=00 3=0 4=1 = II
0] 4 6 =10 7=1V 8=V 9= VI 10 = VIL
11 = VIII 12 =1X 13=X 14 = XI 15 = XII
Maturity Subgroup:
5 | Please enter a value from 0 - 9
' B. DISEASE REACTIONS 0 = Not Tested 1 = Susceptible 2 = Resistant 3 = Tolerant

Bacterial

0 | Bacterial Pustule (Xanthomonas campestris pv. glycines (Nakano) Dye)

0 | Bacterial Blight (Pseudomona.é‘ syringae pv. glycinea (Coerper) Young, Dye, & Wilkie)

0 | wildfire Blight (Pseudomonas syriﬁgae pv. tabaci (Wolf & Foster) Young, Dye, & Wilkie)

S&T-470-2 (2-99) designed by the Plant Variety Protection Office with MS Word97. Replaces LPGS-470-2 (6-83) which is obsolete. _ © Page2of 6 S



" B. DISEASE REACTIONS (Continued) 0 = NotTested'  { m Susceptibly 2w Roslstant 3 w Tolorant

"Fu:ﬁga]

™
ramw:
el

| Brown Spot (Septoria glycines Hemmi)

Frogeye Leaf Spot (Cercospora safina Hara)

b race 1 o o| race2 0 race 3 o| raced

0 race 5 ' 0 race 6 Other (Please Specify)

Target Spot (Corynespora cassiicola (Bérk. & Curt.) Wei)

0 Downey Mildew (Peronospora trifoliorum var. manchurica (Naum.) Syd. ex Gdum)

Powdery Mildew (Microsphaera diffusa Cke. & Pk.)
0 Bi';)wn Stem R_Ot (Phialophora gregata (Allington & Chamberlain) W. Ggms.)
0 Stem Canker (piaponhe phas.ealorum (Cke. & EIl.) Sacc. var. caulivora Athow & Caldwell)
O _Pod and Stem Blight (Diaporthe phaseolorum (Cke. & ElL.) Sace. var. sbjae (Lehman) .Wehmf)
ol Purple Seed Stain (Cercospora kikuchii (T. Matsu., & .Tolmoyasu) Gardener)
0 Rhizoctonia Root Rot (Rhizoctonia solani Kiihn)

Phytophthora Root Rot (Phytophthora megasperma Drechs. f. sp. glycinea (Kuan & Erwin))

‘ 2 | racel 04 race 8 0| raceis 0 | race22 .
0] race2 0 race 9 0| race16 0 race 23
0| race3 0 | race 10 0] race17 0 | race 24
0 | race 4 0} racell 0| racel$ 0 | race25
0] races 0 | race12 0| race19 0 }f'race 26.
01 race6 07 race 13 0 race20 Other (Please Specify)
0| race?7 0 | race 14 0] race2l
0 ] Bud Blight (Tobacco Ringspot Virus)
0 Yellow Mosaic (Bean Yellow Mosaic Virus)

R
‘\ i (._,): kS
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~ B. DISEASE REACTIONS (Continued) 0 = Not Tested 1 = Susceptible

Cowpea Mosaic (Cowpea Chlorotic Virus)

0
0 Pod Mottle (Bean Pod Mottle Virus)
0 Seed Mottle (Soybean Mosaic Virus)

Nematode

Soybean Cyst Nematode (Heterodera glycines Ichinohe)

2 = Resistant 3 = Tolerant

race 1 g | raced4 o | race?9 '
race 2 0! races 0 raceld
1 | race 3 0 race 6 . Other {Please Specify)
0 | Lance Nematode (Hoplolaimus columbus Sher)
1 0. Southern Root Knot Nematode (Meloidogyne incognita (Kofoid & White) Chitwood)
g | Northern Root Knot Nematode (Meloidogyre hapla Chitwood)
0 Peanut Root Knot Nematode (Meloidogyne arenaria (Neal) Chitwood)
0 Reniform Nematode {Rotylenchus reniformus Linwood & Olivera)
0 Javanese Nematode (Meloidogyne javanica (Treub) Chitwood)
Other Nematode (Please Specify)
C. PHYSIOLOGICAL RESPONSES 0 = Not Tested 1 = Susceptible 2 = Resistant 3 = Tolerant
1 Iron Chlorosis on Calcareous Soil
0 | Phosphorus ' Other (Please Specify)
1 0 | Boron
10 | Aluminum
0 | Salt
0 | Drought

S&T-470-2 (2-99) designed by the Plant Variety Protection Office with MS Word97. ‘Replaces LPGS-470-2 (6-83) which is obsolete.- '
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D. INSECT REACTIONS # = Not Tested 1 = Susceptible 2 = Resistant 3 = Tolerant
0| Mexican Bean Beetle (Epilachna varivestis Mulsant)
0] Potato Leaf Hopper (Empoasca fabae (Harris))
Other (Please Specify)
E HERBICIDE REACTIONS 0 =Not Tested 1 = Susceptible 2 = Resistant

0 Metribuzin

0 Bentazone

0 | Sulfonylurea

1 |. Glyphosate

0 Glufosinate

0 | Pendimethalin

Other (Please Specify)

F. TRANSGENIC COMPOSITION

Has the development of the subject variety included the insertion of genetic material from an organism other than a soybean,

or, the removal of genetic material from the application variety? :
If yes, please complete the following information requests*. Use additional pages if necessary. - YES | X

NO

1. Please state the vector's name:

2. DPlease _state the vector components:

3. Please describe the genetic material successfully transférred into the subject variety:
4. Please describe the insertion protocol:

* A literature citation(s) explaining the four information requests above may be an acceptable alternative to completion of
the "Transgenic Composition" portion of this form. :

G. BIOCHEMICAL MARKERS

Please describe any biochemical information here, which you believe will be helpful in further. describing the subject variety
(e.g. Simple Sequence Repeats, Restriction Fragment Length Polymorphisms, Isozymic Characterization), Use additional
pages if necessary. : ’ :

S&T-470-2 (2-99) designed by the Plant Variety Protection Office with MS Word97. Replaces LPGS-470-2 (6-83) which is obsolete. Page 50f 6 3'



'H. COMMENTS
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. REPRODUCE LOCALLY. Include form number and edition date on alf repraductions. _FORM APPROVED - OMB NO. 0581-0055
T Y TS —" By e — s— i . . T E——
U.S, DEPARTMENT OF AGRICULTURE The following statements are made in accordance with the Privacy Act of
AGRICULTURAL MARKETING SERVICE 1974 (5 U.8.C. 552a} and the Paperwork Reduction Act (PRA} of 1995,
EXHIBITE - NApptication is required in ordsr to determine if a plant variety protection

y certificate is to be issuad (7 U.S.C. 2421). Information is held confidential
STATEMENT OF THE BASI-S OF OWNERSHIP until certificate Is Issued (7 U.5.C. 2426). _ .

Do T T Ty . -
1. NAME OF APPLICANT(S} 2. TEMPORARY DESIGNATION 3. VARIETY NAME
" OR EXPERIMENTAL NUMBER
Minnesota Agricultural Experiment Station :
University of Minnesota M22-1003 ' M-52
. 4. ADDRESS (Street and No., or RF.D. No., City, State, and ZIP, and Country) 5. TELEPHONE (include area code) 6. FAX (include area code)
277 Coffey Hall | 612-625-4211 612-624-7724

1420 Eckles Avenue
5t. Paul, MN 55108-6026

N S R T

7. PVPO NUMBER

L Y

8. Does the applicant own all rights to the variety? Mark an “X" in appropriate biock. If no, please explain. - YES D NO

9. Is the applicant (individual or company} a U.S. national or U.S. based company? . YES D NO
If no, give name of country

10. Is the applicant the original owner? YES I:' NQ . ¥f no, please answer one of the following:

a. If original rights to variety were owned by individual(s), is (are) the original owner(s) a U.S. natiénal(s)?

[] YES [] NO If no, give name of country
b. if original rights to variety were owned by a company(ies), is(are) the original owner(s) a U.S. based company?
D YES D NO if no, give name of country

11. Additional explanation on ownership (if needed, use reverse for extra space):

The University of Minnesota is the employer of the breeder who developed M-S2.

PLEASE NOTE:
Plant variety protection can be afforded only to owners (not licensees) who meet one of the following criteria:

1. Ifthe rights to the variety are owned by the original breeder, that person must be a U.S. national, national of 2 UPOV member country, or national of a country
which affords similar protection to nationals of the U.S. for the same genus and species.

2. Ifthe rights to the variety are owned by the company which employed the original breeder(s), the company must be U.S. based, owned by nationals of a UPOV
member country, or owned by naticnals of a country which affords similar protection to nationals of the U.S. for the same genus and species.

3. If the applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above criteria.

The original breeder/owner may be the individual or company who directed final breeding. See Section 41(a)}(2) of the Plant Variety Protection Act for definition.

According fo the Paperwork Reduction Act of 1995, no perscns are required to respond 10 a colfaction of information untass # displays @ valid OMB conrol number. Tha valid OMB controf numbar for
. this information callaction is 0581-0055. The time required to compele this information colléction is estimated to average 10 minutes per responss, including the time for rewewung instructions,
searching exisling data sources, gathering and maintaining the data nesded, and complsting and reviewing the"cellection of information.

The U.S. Depariment of Agricuiture (USDA) prahibits discrimination in its programs on the basis of race, colar, naticnal origin, sex, raligion, age, disability, political befisfs, and marital or familial stalus
{Not all prohibited bases apply 1o all programs). Persons with disabilities who require alternative means for communication of program information (braille, large print, audictaps, elc.) should contact
USDA's TARGET Center at 202-720-2600 {voice and TDD).

To file a complaint, write the Secretary of Agriculture, 1.8, Department of Agriculture, Washington, 3.C. 20250, or call 1-800-245-6340 (voice) or (202} 720-1127 (YDD). USDA is an equal
amployment opportunity employer.
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